reported the Local Binary Pattern (LBP) operator for feature extraction. This operator is very efficient and basically used to describe the texture and shape of a digital image.
In this present work, we have proposed and experimentally validated the significance of using k-NN classifier for the automatic detection and classification of rust diseases in Lentils. 
PROPOSED METHODOLOGY
In this proposed work, we have applied image processing and pattern recognition techniques for detection of rust disease at initial level. The proposed methodology that applied in this work is shown in Figure 2 , in which we followed the microscopic image acquisition, preprocessing, image smoothing, segmentation, feature extraction using LBP and sample images was tested by k-NN classifier.
Image Set
The leaves of Lentil plant (Lens culinaris) affected by rust disease are considered in the present work. The symptoms of rust disease found on leaves considered for recognition and classification. The leaves samples were collected from Hill Agricultural Research and Extension Centre Dhaulakuan, Himachal Pardesh, India.
Image Acquisition Method
Sample leaves were collected, washed and sterilized for preparation of microscopic image data according to 
PREPROCESSING AND SEGMENTATION
Image pre-processing was used to improve the quality of image by image smoothing using average filtering, reduce blurring and enhancing image that increases the chances for the proper identification of infected parts of the leaf. A two dimensional filter by type averaging was used to filter the image by averaging the pixel values within the window of the filter. Figure 3a and 3b shows a 3x3 mask for weighted average and how the mask is convolved to filter the image.
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www.tjprc.org editor@tjprc.org Figure 3c depicts a 3x3 average filter in the frequency domain. Thresholding (Otsu, 1979) is the simplest method of image segmentation and used to create binary images from a grayscale image (Figure 3b) . In binary image, the value of "0" and "1" is represented by background pixel and an object pixel, respectively (Shapiro et al, 2001 ).
Feature Extraction
After smoothing and enhancing the quality of the input image, features will extract from that image. 
